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I. -#X£;, fe^*£*-il*&fc*#&-#*#*liOJ**:frll: 

4. *L#J-*#3 ^X^.*t»^ftf*^r^^**l^ 0.5%~15% 

5. *l*J*# i #)i-Z> *+. *r i£ 4r 3. IK Ail 4. 

6. *LifJ#4£-5 ^xt < .* l l , .^f^IKAit^^*.^*a1 , ^^ 50% 

CY 2 = CYOR £ CY 2 = CYOR'OR 
iC,t^Y*H^F»JL-R -R'-#iJ«fc*^4ra^^# 
^fc<fc6$ , 1~8 >h#&^tt&*&ffl*'*&£.&a • 

10. ¥lX-Z> *t**IM*#*#* - 

II. fc*J** 9 * + . /^^fc^fe*©*^*** 1 **. 
**. ,*#i£fc£*£i*£^a. (**- Z.***) . ****** 
# i~3 

12. ^Ji^l^it^ **. ^itlL*^**wfcZ.#*^*. 

13. fc*J*-# 12 ¥jJ-?>> ^t^w|L6*3fe^#**«*.^ 



15. **|**lttX£, £t» #*fc*^*#*fc#tf. 

16. &*ft©fc&#^ftfc3fe£*-#fc^**£- 

£*-#£ii&£&*£*fc4.*ft. 

17. 16 #X£, #r*4**i6$£* 25£#*A/A 

18. 16 ^XS. #*IL*^4frtt**-±;&£* 1 
x 10 6 - 

*fc*. #***tfl££*ft#*L4ti&*tea#*a^, #r*fc4t 

ft. #t> #*£;J>-iH'fc&#-#**^#*^#&*#4& 0.3* 
3&^*^/ti-^3^^^^ 120 nm. 

£^20* #*#*£tf^#JLte**^ 150 nm> + 

**&***«*«**£«?** ****** 

21. -#*<fc*. t tf£ 



# 20*;Jr*L^ 3 *t . 

23. £ * 22 # ^ffc# > & t > 0f i£ fc^£r*fc*i# £ ^ # 40% 

24. # * 22 # ^*t^ . * * . *f i£ A, *^4fr*fc*i# J. * # 75% 

25. *t*J£#22 ¥jfr$Lit, & + 90% 

26. 22 ttdHMt- *t- ^r«ft*^*«t^^*^i.A 
J&wfcZ,*M*£^ 0.3% 



4ft,W*> Berry££S*#J No. 2,559,752 * ; 
Khan & Morgan & H. @ ^#1 No. 4, 380, 618 t - Blaise & Grimaud & 
k m ^ m No. 4, 025, 709 t Baker & Zipfel £ H. S ^ *l No. 5, 688, 884 
4 No. 5, 789, 508 t # £r «L^* * ; Morgan £ £ S ^ *I 

15 No. 4, 621, 116 Feiring 

^#]No. 5, 763, 552 t & ; 5- Garrison & £ 

S^*J 3, 271, 341 t - Gianneti & Viscan #1 No. 4, 864, 006 t 

^Abusleme & Maccone & *1 ^ *I f 0, 625, 526 *^*-tf£rfc 

km**\ 3, 271, 341 £*fc#J4J§*> ^fc*.»mflfc/&tf#.ffl49-*JT*i 
152—299 nm & ffl * 6$ * w • 

£>ajL4l:*J# No. 4, 864, 006 + Giannetti 

25 No. 4, 789, 717 + . 

Mayer ££@^#J 5, 563, 213 T £ 50 nm 

*L£*fr (TFE) • ^Sl&^&fi*tt^»#^i->L:**&#- 

Mayer # . £ tit t # *J A^A' 

^J.^^L#|«:^7^^^*tt^^^0.5« #3Lte#l*A. 
30 Mayer#tfe. *^*^>fc£ 0.1-0.15% . Morgan 

>£. PCT WO 96/24625 + T — ^ ft # £L-£#fc^##-* 
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> #^^^^^^29 nm # TFE (HFP) # 

U±jm¥j Berry #£@^*J No. 2, 559, 752 7 iw 

(PTFE) 4M*6$^jS<.. m&X£r3t&4b#L&-&*tJki**i 
III -fitffl T 2% («) #fc&tf&tfc 

#J*j£. Berry # 4S i£ #T # PTFE ttAtt^-?**- Folda #A 
£Bfc*H-$-*J*ifr£-*- 0248446 * 7 — i£& fc&ffi £r'l±*l 

#£T£/* TFE *^4fr#^fc#l±fc&^iffc#^X£ . Folda f 
^fc*te^iit#*^i«i**m#^**i. Folda ifr&frtf.WJIil*^'* 
— fr^t^M. 25, 000. Seguchi (J. Polym. Sci., Polymer Phys. Ed., 

12. 2567-2576 (1974) ) PTFE 3L>3Ufc^ t lift #4t * #«tt#J #- 

10 5 ~5.5X10 S 4L|i|Bt#*J ^& , £3^*$^ 10* Hft 

AM** 



^"0.35* - 

0.35% - 

(PFPE) ( «#l!Uk*#tf PFPE- ) tf, 

PFPE #/£T«*iL&*#'l±*J&** <Kr-*$p#-*tft& 

1, 1, 2, 2-^fc£*£, ££&#J* 

2—500 ppm. 31 JL*J # fe#x£«.lfc4£ * i±3L#4T > 

&£6$rt£4fr> ^^^^^LS^ilfefl^f^^^H^aA^J*' 25—110 



M&##r$n¥j£L&3kJt . Jti^ A*#-&*fJ^T Steffi 

■ 4"*#fl*H# 

#'l±*J#£#Jfe## 6—20 ***** 6-12 >M*J**#ILfc£ 

&**^fc&£m#,Sl&£, W^fc^lfc***^*,**^ (Jfc Berry 
£S^*J 2,559, 752) . 3 

#fr£3l£*£J*afc&*£» #&i&&4±*I*r 4— 

16 >N£J**.B.*^ 6—12 *#**6$£r«l*fe4S.6$J&^4fr (A Khan & 
Morgan # US ^#1 4, 380, 618) > H^^f « « 6 *#Jfc -f-jfc 
£ ( & Baker & Zipfel ¥f k @ ^ *l 5, 688, 884 5, 789, 508) - 

^^iL^H^^^a^i^^^- 4-12 >M*J&*. 7—12 >N*J& 

■J- ( & Morgan ¥j £g 4, 621, 116) . 

3,*. m £ 1—3. R,*** 3—8 *# 4rfcj&4k£ 

R',*^* 1—4 >M***6$£,2!i£ jHfc4rlLiL^^, M 
£NH 4 . Li> Na* K* 4, H ( JL Feiring f A^Sf 5, 763, 552) * 

*£<!H + &tfitf4r*.*:«t PFPE) ^«^f^^- 

«^*i4£Ji#&**^>a*--#?;fr 1—3 
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<-CFCF r CF 2 -0-) n 
(-CF 2 -CF 2 -CF 2 -0-) n 
(-CF 2 -CF 2 -0-) n -(CF 2 -0-) m 
(.CF 2 -CFCF 3 -0-) n -(-CF 2 -0-) 



(I) 

(ID 
(III) 

(IV) 



5 Kasai £ J. Appl. Polymer Sci. 52- 797 (1995) + • 

PFPE ^M&--%$ t #i&*fi4i--^8i&& 
B4,£& ( ) . *tT±%L&r PFPE 

#££&fc#te^»a*#->h&i3<.*,&-?- • *£91t Steffi 6^ <& 

PFPE 2 >Mt#U 4 >J-S||U 

^Rij8fc3i#&#£H ti^ 50*^ 2 3 jfc>h> &*J-^£ 

PFPE 9 >Mfc/*^ . £&T^*ffl*jJi-iH'£-#3fcft#*P 

#!fc&#PFPE. iSL&tXtitm PFPE. 

&&iajL4*:*J# o.i~o.l5* (tf) iXi**^* 
^^^^*^^-^>^>^-S^'145W*:*^^*^ 0.01 — # 10% 

(**) * 0.05—3* > 0.05—0.35% - * 

20 fctt¥lfoXJ&&ni& (c. m. c.) . *fl&fi#'l£#J*$ c. m.c.£*fl# . 
«^.^«L^*«^ c. m. c.Jk&J 14 g/L.^^H^^ *» Zonyl® 

TBS 3, Zonyl® 6,2 - TBS # c. m. c.£ 1 g/L(£ £ S M c. m. c.te) - 

* * ¥j & * #] it Rt * * « A *J it ¥j # 

&&izJk&--&tii3CT1L%-2\Vj . *&%$L&jL&#i PFPE 
30 ^*&;t4# A-fl-StM: . + A tit if ftftm¥j££}g L TX&%: 
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#te^4fr£$*#. t > PFPE 

PFPE #te#J#£*#^#- 
20% (ft) . *#«$**A-f 10% (**) - 

PFPE (b&&±M&* l &fty£#-i&*h* 0.25% 

*) . ttJFJL^ 0.5% (4*) . PFPE 

io ^/*r#£#&£ tt*.*-.*,Mtir«&£' pfpe 

$inii^&&Sf > A****^****£*** , *I' J »--**^* 
**JiUfc****fc*#*e.**£*^fr#*4f • #pfpe 

25 U'Witltf^tMl^*' *P*^£* 35% (**) i. 

2—io a 4t - 

ACY 2 = CYOR A CY 2 = CYOR' OR At Y * H A F» 

j.-r ^-R'-^^»jL*fc^^^r i—8 >h*j*^#&^fc#.A*p^ft 

te*££>*&A*S • -R *ffl*# 1~4 >h##^-H-&#£ 

30 . -R'-iH** 2—4 ^fll&^JLlfc** ££rA4fc# • 

2— 6 >M&#^-.i&J-k# TFE> (HFP) 3l 
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(CTFE) . (VF 2 ) . JH-fcZ,**, 

3- -ft*3f (PDD) 2- - T£-l, 3 

- ^&£;£*f (PMD) . 

fc*^4& + #fli^*4fr#£#J (PTFE) 

ifc>h. i&ir-J?M>*4fr ptfe 'M^-H^^^-a^ib 

TFE fhtfft*^ PTFE fc^4fr> * *fc« &tt fc^fc 
PTFE tt###A»X#4£. #ffi**4frtf TFE 
4 HFP^/ifc^rlL • PPVE * PEVE 

TFE 4 PMVE TFE PDD TFE it, CTFE 

-%&#4$:*fc4fr. &-*-#£#J HFP> HFP*» 

TFE ¥l&3Lto. *»)*|>*jL/*rlft*#, #fc&^«^;frlfc*f4£*Jtti£# 
^htf*^**. TFE/&tf#*4fr. £ £41 6***1 

£#&'S**M*I*» PFBE - HFP. PPVE 2-^«Lf £-3, 3, 3 - 

*£^#**4fr&4* TFE * CTFE 4 - # # f # * Jiflf 

i* * -fe fc * ** 6$ TFE sit. CTFE ,ft#*f # ft 4 * * & **4fr < 1% 
($*) ; £ 1-99X (**) #-ifl'*,*;H'&'£*L*#> 1-50% 
(**) ^-fl-*,**^**^ *#1-20S (**) 

*tt TFE £ CTFE- £#r##-3LT, * * % **4fr * &* 

ft**^&&«9fc&*fr (TFE) TFE 

TFE %lLto* TFE 3- 
8 >h##^#4r HFP *»4T^ 1—5 1—3 >h 



5l^**ii#^tfi&^^«^*a^^l&'|i^^- i T^^^A, CY,Y 2 = 
10 CY 3 -Z> 3,t*^ Y H. F 3. Cl» ^Ztt-ttS6B|. 

&ft#jJk> -$r^Y*P*F.fc-Z * -Rr-X. * * R r £ — 

^©ftT* - 4, 982, 

009 CF 2 =CF[OCF 2 CF(CF 3 )] m -0-(CF 2 ) n CH 2 OH *»£S^*J 5, 

15 310, 838 t^^-^^® CF 2 =CF[OCF 2 CF(CF 3 )] M -0-(CF 2 ) B -(CF 2 ) p -0- 
COR. fc#JlH*#l 4, 138, 426 CF 2 =CF 

[OCF 2 CF(CF 3 )] M -0-(CF 2 ) n COOH **l*#Si CF 2 =CF[OCF 2 CF(CF 3 )] m - 
0-(CF 2 )„COOR • £££3,+ * m = 0—3. n = 1~4» p = l~2, R £ T 
4k 3, £ . CF 2 =CF-0-CF 2 CF 2 -S0 2 F ; 

20 CF 2 =CF[OCF 2 CF(CF 3 )]0(CF 2 ) 2 -Y, K + Y £-S0 2 F^ -CN* ^-COOH; 
CF 2 =CF[OCF 2 CF(CF 3 )]0(CF 2 ) 2 -CH 2 -Z , 3, t -Z £-OH > -OCN > 
-0-(CO)-NH 2 > ^-OP(0)(OH), • £ 8 4$£*ifck4Ltf#*E3.£:#£* 

t^^t^Jia 5% > £*4# 3% 

(TFE) fc^«*J##$^ 
f:^*!**^^*^ TFE fc^4&> *P&* TFE TFE ^T* 

£#r&fl £&##XTJ3f£##fci»iL£** (PTFE) * 

30 i& tfe 
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TFE *<Mfr***J 0.5% (#-tO 

tfil nHtoft%'&*.&to (>H£ PTFE) ¥> PTFE 

#*E.ifc PTFE T^*#jg-^A»X^^,^^>& 380r**ii lxio 8 Pas 

(mv) . &-&fflrt6$ mv &mkm*m 3, 819, 594 * 

5 380TC*|;tfi$, *Mf*#J& ASTM D-4895 j£ 

372 "C 3U ^1 Bt MV^i" 10 Pas— lx 10 s Pa-s # PTFE- 
PTFE it*#^«t^^. 35*-*^-^ ASTM&J& D - 5675 + 

10 1—8 1—3 >N&J&-J^ £*f 2 3 

^fc^^fcT^r.*. ^X&fll § TFE 

«HJL£i &;&*2!*fe*:£ 0.3—7 MPafcffl ft, J- TFE 

**^&@*#^#*±#£& 20—60%. J-#fc^*:ii3i#jt TFE 
^#^ft«^^»^$i-XJ^*i|t^^4^^^jt^'-fc^^^#i TFE 

£fln*£W&*^ZWft--#' s r&it*>X- TFE 

« TFE #H4frt > -tte-f PTFE s& it'll PTFE 

320t#£«,. #{fc&$#^s£*f##.i*x, ^ft**^*^ 

**»x&*#J*'*** . #«&£,#^&4r>6aX*iE£ . *3! 

Akifc, « TFE MV*^ 10 Pas— 10 6 Pas fcffl* . MV £fl 

30 £S**I 4, 360, 618 * '*:fr#^#i*i!t # ASTM D - 1238 *J Jt 
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A*#^iURfJ, ^#^#^^3tffl#-#T«^ TFE -&&ffi»ai*Li»J 
T^^iai TFE *ft*. «ftJL£*l^it; + ^**Jfl£iH'£#'l±. 
^•**4rlL>fc^^^^^&#^«L^*£«*' HFP- 3.£rlL (&* ■ £ 
5 (PAVE) , 1—8 ^ 1—3 ^flU 

Jfc^. ^^jt-tf^ftfl**!***-!-* TFE *ft4frt> fcH"* £ 
1 « £ TFE ^ HFP - # i£ £ # PAVE tf^ft^.f^lttf TFE/HFP 
^ft4fr (FEP) TFE/PAVE #ft4fr (PFA) » W*'* ■& ASTM 
D-2116 D-3307 . 
10 TFE ft*#fe# VF a /HFP/TFE *ft&- ■fe'^L^-L C** # , 

& (RDPS) >Ffi^/£###^^ftte*&^tf t 
15 . ■k*ni&J5¥i%zkW0f3.*6 ! )' RDPS T«**A«i»** > * 

M-<bT 20 nm. 2 tStft*4fr#-# TFE ft** J,**fc**t*L£ 
;fci-#&t > RDPS *r&L&&J 5 nm— # 250 nm> 10—200 nm ^ £ 

*25- 150 nm . ffl # 0.3* (££) (0.5% 

£*) *ftffl**#*ft*. (T3H ) 6^ TFE 

20 *&ft*3,:fcft*#*Jtf • te^* PTFE Seguchi ^ 

Folda 3FA/3f&£-6$ . JDUS.*-*-* PTFE £ $ *A*P c. m. c.^i 

TFE Ift^t^*^^^^^^^^^^^^^*:^^' *P^# 
^4ft*i#iL#lfc<hT . 0.3* (*fc) «l -t*HI8 -J- 

25 * TFE ft** 150 nm # #^*t*i&J& . #T 
&ffl#5Mt*J#:*. PFPE + 

*J**, 2**#*H&*-J-± TFE ^ft4&#Jfc^*ti&lHN ;f 
PFPE #&*£H4tfi*te*J&#£*## 0.4—20* . 
30 ##.^*fc#**i (*A^ JL#^*t, L/D» 3.0) £ TFE 

ft**#*^*£ (*£-*Tg-*;&aX<KO A^ftA****^-**: 
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±**p**^ 0.3* mt^rui&A . L/D A*^- 3.0 <$^1fc# 

TFE *^4fr#&##**>#ra^#6$, te* 
-^-fe^fc., #10~15*> 1L/DB> 10» itt'J^S, 

# PFPE #J&;fc»> L/D A. ^ 

^^^■^Jt^^^ PFPE, *t» j5-#«L^a&^'l±*J^^^^ (50* 

friratfj . £##*J#-4Jt^fc*lft*itf TFE 

PFPE #&**«Afc£#*i,4^&'l£*l&*# 0.2—10* . 

PFPE *i *>*L%&tt1W6.¥ji6 . #J 
*»> 4riLe,££** (6, 2-TBS. JL^T^^J) &**££»T6$ 
£ 6, 2 -TBS 0.094* B* * 26.6 3k ® /cm . fa 

£ 6, 2- TBS #. A £ 0.0012* £ 64.4 & S/cm . 

PFPE (PFPE-1. &«T£*fc*J) 6,2-TBS *j£# 15% 

6$*&#£*t> &^^#]* 26.5 i*.®/cm 67.8 itS/cm- 

pfpe. &a&>£«t£5M • 

£fc^j&#;6ui#*&*T&#;&»X# TFE ^fc&^fc^ :£ 
PTPE . /5fiJt -££-t##- **-#^*dMt*#*«&fc 

^^4ft^^ t^*^^*^^i-^*'J^^^^^*b^^iv^ 1.5, 
fflSt*l,i£##£* 20 >MK*i*i+#*^ft . /*ffl! 
«T^r^^#3H^^IR^^«:^^^^A^^Ai : ' 150 nm. 
i"75nm. A -f 50 nm . - fc^tf #'l±*l - &##T& 

&&&& ft &M¥l&±faT ft to 

&£f:;*£j&&#:F*^ 0.35* . 



M 



0.25% (**) * **f**L^0.20% (4±) o **i*_t&*]6$, 
fc&ti#-|t#J#&;l:;S:£* 0.01% (it) . 0.05% («) . 

0.01—0.35% #£ffll*i, 0.05—0.25% 6$ £ ffl 

^> £#£ 0.05—0.20% (4*) ^fcfflrt. 4~^fti%¥jJk> 

20% 25% 

# 3 ,h###4**i.»& j-^r^^ 

Ji^r^^^^-M: PTFE *»iH£ PTFE • 

10% . 30% > 75% . flfiJI 

d$^*tte£JL^ 3. 5. £*f 10. /Stfll *tei&AIL4L© 

#4**;*:^ 0.35% (£ 
*) . 0.30% (**) . *«^*t***#&£*#;&;fc. 

PFPE 0.0025% (4*) . «k#i 

* 0.01% (4*) • PFPE ft B 

&;fcfc#f&^m PFPE. 4>A*4rtt*:. 

*^&*#&4*;*4k;fc> 20% (4*) ■ 

25% (44) S*. @#*4££T*£$, 30% (44) *«* 

6$^-f-**r>a*£i± ix 10*. &#>fcii3xl0 6 . 

#1 ****** at****. j£t*^. fc*#*l# (*) *ft*. * 
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ft TFE/HFP . &^*Ji***4&tfi$ HFP ifct^Jt-t 

^ifciflXSfc^-^teffl PFPE #4ld&>£'l±#l 

^*^^XS. £ HFP &±&&&fttiL TFE/HFP 
Jt*&*T. $.&W6t)J-ZH4ttb WO 96/24625 -I- 1, *k&*J $ MV . 
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C-8 

TBS F(CF 2 CF 2 ) m CH 2 CH 2 -S0 3 M, m=2-8 

(Zonyl® TBS jN,*L*4b- *I ) 

6,2-TBS C 6 F 13 -CH 2 CH 2 -S0 3 H 

(Zonyl 4 * FS-62 v^te *J,*fc#JS^ S[ ) 

PFPE-1 CF 3 CF 2 CF 2 -0-(-CFCF 3 -CF 2 -O-) n -CFCF 3 -COOH 

(Krytox* 157 FSL *L >ffc 7* ,*t #P ^ ) 

PFPE-2 CF 3 CF 2 CF 2 -0-(-CFCF 3 -CF 2 -0-) p -CFCF 3 -COOH 

(Krytox® 157 FSH ft, 3) 

PFPE-3 HOOC-CF 2 -0-(-CF 2 CF 2 -0-) q -(-CF 2 -0-) p -CF 2 -COOH 

(Fomblin® Fluorolink® C, Ausimont) 

PFPE-4 CF 3 CF 2 CF 2 -0-(-CF 2 CF 2 CF 2 -O-) 8 -CF 2 CF 2 -COOH 

(Demnum® SH £rft ftat*,*/*^ *J) 

PFPE-5 F-(-CFCF 3 -CF 2 -0-) t -CF 2 CF 3 

(Krytox® 1506 * £ & 7* # ^ ) 

%&&*\¥j*L&to«k&Mj J t%K^ . *p#^tft#*£A (RDPS) , 
(PCS) ^,ffl*i««.-5-Jt«t«>H (SEM) aH^J&alJt^ . PCS 



14 



##££t£*£T<**Hit* 2 nm 4ft#*M _L&«^##6$ --*|5 5^f- 
# fl^tt fc^£*#(SEM)*&£*2« ^ 5"xg" SEM 
MX iAf- *^Afa*i20,OOOteiiL;*L . 
Asrfc-. #3t-#^& l/8"<J>3rte- 2 JI^JiL^ (256 + 

£* + **££*B*^7**L^#. (L/D) #****J*r 

"#ifeW^*- *M*4fr. 

#ffl->hft*#ai!l *J^*#^# ^tf^fttflS* 

0.025—0.051 mm 

mmZ$) * 1% (**) HFP # TFE/HFP **4fr*ifc» 

#Jfc&S^*J 4, 380, 618 + . 
&isffli£;H' 10.18 jim**# 4.25 jim 

^*£i£**fcat-*:#*>fc. KM^*!^***^ - HFP 
^*&*#->M8&HFPI, *A>Ht«i|fc*.jt. tff*^ 1* (£*) 
81 T HFP 6$ TFE/HFP * > & ffl Cardinal £ @ ^ *l No. 3, 142, 

665 ^^t**l3H^ HFP - 

TFE *TI£^A»X*fci&# PAVE 

(FTIR) Jfc-i* &#H/^###^##Aj£**#£.fc#£ 150—350 
X:j&m¥t 0.095—0.105 mm . PMVE JkJk 11.24 jim 

ftT***h%.#>. 8X (11.24 nm «t»&J? 4.25 jim * 

ttXt*^ PMVE 3UJt*ifc.^ n.24 jim«.*t 10.36 

jim #*H>«.i&. PPVE JkJX 10.1 jim *x*H#^<ifc £ # » 0.97 
x (10.1 jim «L*t4 4.25 jim **t^tfs) ##-#;fcJi 
«£ TFE #3l4fr + te**(lS#T) PPVE 3* * & m k M * *J No. 4, 879, 
362 • 

MV £ 10 Pa-s — 10* Pas f& m ft Mj ¥j $ 

(MFR) Jk&m&kB**\ 4, 380, 618 * *f # *P# i£3t # ASTM 
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D1238-52T *\£¥j, ft * ¥j MV (te^ 10 3 Pas) 

0.062 Jfc-J" (1.6 ram) £&¥j>blL*> 833 g 325 g . MV 5 

MFR ffi->hJpt^^^^#^«JK^#^Jl^^^4t^ - *J 

*». FEP ft/Siftf » 3 ASTMD1238 atfr ,MV ffl 10 3 Pa s 

MFR m g/10 ^#6^#--a4L*«Kr. MV = 53.15/ 

MFR. & 380r*^# lxio" Pas ¥j MV ^fflABf^l 3, 819, 594 t 
0fj£#*fc 380tI*JJt6$, i<#*^J»( ASTM D-4895 

(DSC) «I ASTM D 
-4591-87 Mjjr&MZ#j. JJ*^«S£ (T.) 

PTFE #JB#*F#Jfc£ (SSG) ASTM D-4895 6$#&ai 

£6$. IL&to&fyfr^-k (MW) ^SSGil5.rt:, »»&_B.^>X*J# S. V. 
Gangal ft & & ¥) fa £: ft [ Encyclopedia of Polvmer Science and 
Engineering ?4l^&*t#^J^W**4r4S)>16,2nd Edition, John Wiley 
& Sons, 577-599 (1989) > " Tetrafluoroethylene Polymer" («9& 

Z*n*L&&) ]^SSG*Mt#: 

SSG = 2.612 - 0.058 • log 10 MW 
*fc£fi;fe (SSA) ASTM D-5675 #3T&*Ut^ - SSA A 

*t%0i A 

1.5. 79 *$:&Mj*ft&ji&8iK>^ 47.4 

jjt . 35 65 1: . ^ TFE ^ • 

#Jffi&&8 + ^*£'S.A 1.87^4.7* ($*) 6, 2-TBS&* 
#<feM'J#.&>*. . 0.88 ^*4&i*^>&&i*i£&jE*3S + . 

&£g#*t, «l 42 rpm & ^g^*] 103TC . 
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&jaA&£^ 103TC^J&, 4ft HFP ««^***J#££ 31 
H 475 psig (3.38 MPa) . &J&i4it TFE» 

*.*J 650psig(4.59 MPa) -4b 0.66 3.0X ( £ *) i±*afc4£ (APS) 

#*T$f$l&*&fc« 0.11 8* • &J6> 4ft 

5 4Bfl#3l£3Mi&*« 0.024 ^/^4*#3*A3|li£f4^1t&3f * , «it*f 

Tfc 10 psig (0.07 MPa) &*M*L 
(Jg*&) T&/&££t>fc*»3^tt TFE 

fcJt^ 650 psig (4.58 MPa) . *] TFE 61**** 

TFE 0.13 *74M*. 4ft## 

10 70 rpnn - § £ 3r^J& T 

18.0^ TFE H (150 ^#) > ff it TFE i!t *t . 

r.»|#^##i*j££ 58 rpm. § ill* B ft & &/^*p fj 90TC *T , *f 

ft.*l*^«Jfr*##** - **J&* 4ft£*J-£-* 32.8% (£*) 
15 *^^^^|t^jgi«^^St tij^4f^#^*. J^^lt^^Jt (RDPS) 
£ 150 nm . 

20 6$ 75* fi^^-ft.***.^* . m£*X&*«Jfr*i&i*.&^& - 

fc^4fr&--£4f*f s*i#*S tf- lsor^. MV # 1.7 

x 10 2 Pa-s . HFPI % 4.71 - 

25 £ifcfrl 1 

A 6$«L#* £f * mi # * f&i* 0.011 ^ PFPE-1 
6, 2-TBS 0Tt*MjJ$L&r$WJk 140 . -f-*& 

37rpm.i£^**:#^# 33.9% (4*) fc^&a#* RDPS 
* 65 nm. MV £ 1.5X10 2 p a .s> JL HFPI it 5.48 - @ifc, *| 
30 4tffi#l±*'J# 11 PFPE, HFP &£»*&$7» 
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£*-t££*rj»*] A ¥j%Lft, flr*ft(f)jkfr]ba 0.011 ft PFPE-2 
6, 2-TBS #f$*#££*tr»l£ 140 . 

41 rpm.t*^#:#*;fr 33.5* *^#S#,RDPS 
5 *90 nm. MV Jk 1.4 x 10* p as . HFPI £ 5.88 . -ft & & ^ , *| ffl fc. ft 
&&i&7£*fc#.|6$ 11 PFPE, HFP &^j£$7 . 

fiM&fa¥%l&ftU&j£&ft¥)&&HWm&l . RDPS^*SJ*7 . 

B 

10 &.&X$;$LtfM.W A ¥im.% , ^f^PQ^^s^Ar 0.011 ^ PFPE-5 

6, 2 -TBS £ ^te *l .*T * * # il & B* * 151 
65 rpm. 33.8S fc^ 

# @ # , RDPS it 175 nm - MV it 1.6 x 10 2 Pa s> HFPI £ 4.58 . 0 j& . 
&^J£*#4k# PFPE HFP &<^*^:fciEtf#*j> ^i3t;fr 

15 4fc RDPS # * . 

£jfcjg 3 

&*-fc-*2L£*fc*i 1 F9 # 0.002 PFPE - 

1. #f£*#2t&*tl5|* 137 ***>##3&i*/fc;$ 42 rpm. 

20 32.6% *^4&a#- RDPS * 104 nm . **J© MV * 

1.6xio 2 Pa-s> HFPI £ 5.52. Bib. vp&ift ffl 2.3% 
&4L¥j%%LitL3t&¥) PFPE, *§*t^*r«fcl A ftt HFP 
7 > ftM&te^%&ft%i&/k&4t¥j&&tt18im*s.l . RDPS 
T . 

25 

C 

£*Ji£: £*tm*} A¥jm.fr ,mxm#JJkw<& HFP it 49S psig 
(3.52 MPa) . tl&M&ilLftfrftJk 1.10 TFE ifc^i* j£ l*te*J # 
0.086 fit* 31 0.017 #75^*l'#i*&&i£ 

30 A&aJISI,!; 212 66 rpm- 

32.9* fc<£*4&®#- RDPS * 165 nm. MV * 



is 



Llxio^Pa-s. HFPI* 5.47, £B.j£ t t&ZL$k4& J $'%$z4& HFP S. ij , 
^&&£&*r 1*3#&*. 

D 

5 &*Jl* &*imw a ^^^.^r^^^*4ti6^'Ji*i^*^^r 0.11 

# PFPE-1 *n%Ljf 6, 2 -TBS. ^#Bfc TFE fctoi&JtX: 0.13 

# (ii£Bt|S|;fc 140 . te&>M*j£ 70rpm 

*^Jt£*tfS|£ 214 /*4fr4Mt*** 28.7% * 

^#®#-. RDPS £ 335 Dm. £t**Mfc^>& -f^. £ t 11 

10 Ji&fc^4&4fti* . MV * 3.1X10 2 Pa«s> HFPI £4.76. QJfc, £ 

PFPE a;fr**J HFP 
Jt&jfcjfc&te. RDPS -H.^*t^^^^^ IL, *1S^*fc 

15 

£*fe,frj 4 fr*frJ%»l E 
£*Ji£ JL£*fc*J 1 flf*^*. 6, 2-TBS 

* 5.9* (**) .fc-B.*ifri» 0.0006 ^ PFPE-1- *f $-*#&&Bt JS| 
& 133^4*, +##:#3Si*/t# 65rpm. #^«t#^# 31.0* (£*) 

20 £^&@#-RDPS * 127 nm -**J!8 MV * 1.3 x 10 2 Pas, HFPI * 4.97. 

sjgL^t&^r pfpe-1 (*rm#j e) *n jbl a* r»j ^ 126 

64rpm, lfi^ft#^# 30.9* (*±) *^&a#^RDPS 

* 142 nm. KM MV * 1.9X10 2 Pa-s, HFPI * 4.72- Sifc. Pp&*J 
ffl*L«&4ttf ^tefcltf 0.5* PFPE> ft 

25 *t^*=t&fc! E > HFP tt<fr*-<Mt A 7 . 

5 fo*ti%frj F 

*nti^*#l4W> 0.11 ^C-8^^6,2 

-TBS *h$L PFPE-1 «J&$& 0.0066 /*T *tW £ 152 

30 fr$F, ^#;#8i*j£;$ 36 rpm. #^*fc**# 33.5* 

RDPS £ 62 nm. #J!& MV £ 1.8 x 10 2 Pa-s, HFPI & 6.27. 
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Hrjgi PFPE-1 (*t&*J F) H, JtiL&tfWJk 171 . £ 

##3&i*£;* 63rpm, ^*fc#*#30.2S (**) fc^4fr®#, RDPS 
# 213 nm. MiJ8¥j MV 1.7 x 10 2 Pa-s^ HFPI % 4.96. £3- 
PFPE &«fci?fcJ£JJ&ifc&#&^&Bt, Mfi^x^u^i 
5 (#te6$*#S*A) ^ii'M******** HFP 

£*Ji£ 4 tt«u*, ^r^«^*ftffi O.Oll ^ PFPE-3 
10 PFPE-1. f-4tt#8JtA# 49 rpm *rfc »t l»] * 120 

^*fc#^#32.8S (**) fc^&B**, RDPS & 46 nm • *fJ» 
MV * l.ixio 2 Pas. HFPI * 6.03. BJfc. * JK *t AE #1 E> 

PFPE 3fc«fc3,£iai^£-lfcfclKN 
£ HFP#^#. 

15 

7 G 

A 50 ^r^te*** 1.87^3.8% (* 

*) 6, 2-TBS (FS-62) 4t i& 0.35S (**) PFPE-1 ¥j 

^.g.ft/ft'Mfc - 6, 2-TBS/PFPE-l &^4fr«$£3S# 0.88 ^^^fc* 
20 4«fJA^3l * . 40 rpm j£# , #&£&Bft&to 

65X1 . , # TFE > . feStAfc 

1031C. HFP*r&£| 410 psig (2.93 MPa) . J&J&ffl 

TFE A»Zfa$l 635 psig (4.48 MPa) . 0.76* ($*) KPS *» 

0.70S (**) APS 0.11 
25 3.4 4Mf, &J£^jM»i*A*H&*J 0.0187 #7^#fl fc>4& # 

*F^. 10 psig (0.17 MPa) . #£40 rpm 

# 130 ^#*tJ51fe, 17.5^ TFE &*i*J JL£ £ 
*. 520~560 psig (3.69~3.96 MPa) ^f*l 

3f*Ji*>fc. £#*J# TFE #afc$|£*|*» TFE # 

30 it^^^cit^A^SI** . =S££gi*i3:4fr6$$&/lJ*teJ'J 90mt, & 
##g#jt, A #f&#JHt$*'*#. ^*fc#^ 34.9% 
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(£*) $L&ft®fr, RDPS £ 60 nm Cm SEM «Jt) . *t^-flL*r»* 
*] A t^^3p#A«^*^^-^^^!5tIj*^^*^/«> MV ^ 3.8 
xiO 3 Pa-s^ HFPI & 4.78. § * PFPE - 1 (*tJRIN G) *T > 

"*^*L^^^ 34.0% ($*) *^4frS#^RDPS * 140nmCSEM &) * 
#M§# MV # 6.1 xi0 3 Pa-s> HFPI % 3.66. Q*., ^ «4^*t *| * PFPE 

*&w±zr ±& 

HFP HFP J***ti*4ftJUML9g, *Jt*-I.£ + *tt 

1*41* HFP G*§***t HFP ^^-f- . 

£ifcfr] 8 fo*H%ftl H 
*t«*| A ^A^StAiA 47.6 A»jftf>J 60 "C , 

A TFE . *'JflJJl&&*#* 

0.086 ^ 6, 2 - TBS *» 0.0066 ^ PFPE - 1 & 2.7 ifr* * . 

Sif* fj 1031C, ffl HFP iia&m 410 psig (2.93 MPa) 
TFE^BfJ 600 psig (4.24 MPa) . 2 
£ 0.26^ PEVE. 0.8* (£*) APS 0.8% (£*) 

KPS#*&j|i (0.44 #0 « 0.11 ^/^4t#i*£jfc*»*J-&£&& t • & 
J£. ti—#*ftisi 0.013 fr/fr#¥ji±/t&3k*]-&LJ$L&B t ffl -f 

iisi^Ai TFE 600 psig (4.2 

MPa) . **tt#83t&J%£tiJl&it&. &#&*^*-*&J& 115 3* 
17.5 ^ TFE. ^M;4ft#SSi|jt* 42 rpm . &J&# it TFE 

33.5% (£*) *^4fr@#» RDPS £ 59 nm. 4*M*tJft*l A t 

^iifc^fl^-fc*^ . MVi(f 4.6X10 3 Pa-s, HFPI # 

3.90, #-£-^0.76% (£*) PEVE. £ JUL^t * PFPE - 1 (*t 

0.24 + J*«Mtg4£# 58 rpm GJL&HHJk 119 

-SdHt*** 33.8% (It) ***a#* RDPS * 150 nm > 
MV 3r 5.7 x 10 3 Pa-s . HFPI Ml 2.98 . PEVE 0.69 % ( t 

*) . Sib, S*4»ft*f* PFPE m^^«L^^^**^-#^^*!f 
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&J£*>$L%#J HFP J% PEVE . 

9fr*jjjRW I 

+ — #**t£j&****fl TFE ftjg&^.&'T-AA** . ^Tiff-it 

Hi" (13.5 kPa) .&J&.#lfflT*££6££3& + «.>V0.61 ^PPVE, 
1.87^4.7% (£*) 6, 2 - TBS ^rt^-fet*} J* 0.35* (£±) 
10 PFPE-1 «;J5*h 0.88 m«^^i!bl]OSf . 

50rpm .ft^gS/t if 75t ,J&J6ffl TFE 

*s££35j&o;£*J 300 psig (2.17 MPa) . , 0.88 ^ 0.22 % (i 
*)APS 0.11 ^/^##ifc££i£S4i*iL& g * ,fc0.22% 

(£±) APS 0.0088 4fr/fr#M]&jL3k$km&J$L&U t&frfc 

15 PPVE « 0.0049 ^/^4t^i%>St^Ar 

*J*it.& 8 *i£*fi*fc£^*|£^^. *:^^r«] iiii^iM TFE 

300 psig (2.17 MPa) . #*J ffl 35 it #-^M. 
^*n6>*^##tf#J* . 44.3 rpm #^##8*/*:, 

150 ^4t«KTr51^^^^A» 20 ^ TFE 0.74 # PPVE - A 

it*J5t^ffjt» AABA$. i£j&^T«MJ 5 psig (0.14 MPa) *t , 

tfc^ft*** 28.9* (£*) *^4fea#, & RDPS % 31 nm. tf^ 

25 $#*^4fr£it&£_t»lfc|^ «*4rfc**j|K £ 150r#«if£*l& 
*S t * 2 * .^*fc##JI&4$ MV # 3.5 xi0 3 Pa-s vPPVE 3.58% 
(**) - 

M + # PFPE-1 0.12 % (**) -f 

46.5 rpm^ RDPS * 46 nm ; ifc£4l:**J 0.58* ($ 
30 *) H, 41.8 rpm^ RDPS £ 50 nm - ^JULfc^ti- 

# PFPE-1 (*t&#J I) H> 48.0 rpm» ^*fc#* 
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0 

* « " ~ - * 2 

# 29.8% ($*) fc^4frS|fl^ RDPS * 146 nm > MV £ 4.2 

xl0 3 Pa-s> PPVE 3.42% (£*) - 

%3fe.fr] 10 

5 9 ¥>mfr&l&&B t^X*. ^4Ld&^*lt*l^ 

>fc, /*f*E#£, 6^^*»B^^^^^-fe,|;3^^Hga (10 kPa) » 
JL^L* #'14*1 &%L*t 5.9% (£*)6,2-TBS 3*0.56% (£*)PFPE 
-1. *ifr;fr»PPVE. Z**^j^A»J&> J^Aa 4.41 ^ PMVE. #.-&&3S^j£ 
-t-tf-*] 80t , 46 rpm . &Js . ffl TFE feiL& B it>& Z\ 

10 350 psig (2.52 MPa) • 0.11 fr/fr4*¥j3& JtfcAa 0.55 ^1.0% (;£ 
*) APS *^J& - # 0.52% (£*) APS 0.022 ^/^# 

PMVE « 0.038 ^/^4t#i*A5lLi£*J-&,BL£8 t . TFE 

350 psig i4*f**£-#lM£*Pa-. &£##&it&«&*J 200 
15 ^4t#£.&*tl5J 12 TFE 6.49 ^ PMVE ^CJ& . 

#^^30.0% (£*) *£*4fr®^, RDPS* 18 nm- lfc7>£*#T# 

60t:££#£*^&^*£*T&*l A taHtf^*^** 

20 3.3X10 3 Pa-s #J MV 37.6% (£*) PMVE - ffl DSC 

^jfefrl 11 fr*H%0l J 
25 **-t#&£*fc#l 9 #i&#l*riL;&3&*J&«»*. £^ 

0r*m¥jJtX% 0.22 PPVE ftafc#-H-&tf #'I£#J&**# 
4.7 % ( £ *) 6, 2 - TBS 0.59 % ( * *) PFPE - 1 . & « 50rpm 
4&##4LJ&. 0.25 ^ PMVE 75r . *&J&. 

TFEA»£*] 300 psig (2.17 MPa) . *fc 0.88 4fr 0.30 % 
30 (* *)KPS 0.11 fr/frty&m.*}&&B+ J*l## KPS 

0.0077 ^/^^^^fJ^^^S^^t^f^*:^^^^^^. 
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PMVE « 0.0084 gt 
fc^tf*]^^.*^^ TFE 300 psig 

(2.17 MPa) . ffi«#g^A«*J#^U^48iSj^^«L*+^#i« . 

180 H f«I * 20 ^ TFE 1.52 

5 ^ PMVE* 4ifcj^*»^.^' #jh4^^^|iL*I^^» ##:-i*£&JS*. 

. #*##3S . £&;&TPMJ 5 psig (0.14 

MPa) MTH , JSL&Bmk^ikte • &J&teiMi:#^ Jl& % t tfc 

3C^flt#*# 31.2* (£±) *^4frB#> RDPS * 49 nm . * 
£*t&#J A MV % 8.7X10 3 P as . PMVE 

10 7.0% (£*) > PPVE 0.10% ($±) - HXk&TT** 

#PFPE-1 (**«*] J) *N RDPS Jt 105 nm • 

^afcfrl 12— 13 K 
A «J 87 
15 St^A 45.5 ^^-Tte*. T$LJ6L&%m 300 psig (2.17 MPa) SiA**: 
*t&>!7iMfirJ&. *&£&£^4p*J# 30t:, &J££^*#*£*»# TFE 

1.87 ^**T 5.9* (£*) 6, 2-TBS 0.59* ($*) PFPE 
-3 (Fluorolink® C) &£*T*-^*4# « H . 

20 it£&ifc* ! |-f'J*>&&3* iiM^SSA^A 0.081 Mpa (24 

Hg *t) « 46 rpra itili*35»A*|-&*] 

90r. TFE 4£&&nii*&n 300 psig (2.17 MPa) - > ft 

0.53 & 0.25* ($*) APS 0.066 #7^4t#i* &£i£*Jl*& 

^gf. *>tiL&.n&*T1b 10 psig (0.07 MPa) 

25 £ ^ *| £ #J £ & ^ J& 6 • M J£ , 0.50 * ( H * ) APS * & * 0.0143 

TFE tiL&&.nB>j)K%$- 300 psig (2.17 MPa) » *J#l#giiJfc# 
TFE jgL^#lfc*^#:#*6$#/* - ^W^^SW^ 150 
# *T|S] ft ifc 18 ft XFE • &£#it TFE ** $1 £ #J • tettii 

30 20 ^8^S^l^«.*J^ 115 psig (0.79 MPa) . M 
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«4HMt*4r31.6% (£*) fc^&gl^, RDPS * 50 nm . ¥j 
1.9*fr#^fc^l.9^£^^*^#^->^2S t ^^0.077^13.5% 

£ £ & 150r & |§ * 2 * AS # MV £ 35 Pas(MFR ffl 0.0625 

5 ^-T**.*' 325 g *&***!£;) -PFPE -3 4fei3U^ PFPE-4(£ 
afc#J 13) H, RDPS Jt 63 nm - MV Jk 55 Pa«s . 3 J^fc>$r t PFPE 
(**&#! K) *t , RDPS * 111 nm> MV £ 86 Pa s . 

£ifc»] 14 fejjyg L 
10 12 *>6»»X 48 ^*-rte*> 80"C;f* 

400psig (2.86 MPa) &*T& # iMS: . &J&fcj£&l*te*] 65r . 
*>m TFE &*fc^J|.£:|fc& . *Jffl«*£ 

6&&JS**X 1.87 5.9 % C-8*» 1.2% (£*)PFPE 

-1 teJ&# 0.88 %t-b*r it^m^L- £Jsi±JZ&BiZ/k±ft 

15 fj80T:, 43 rpm i£#T. 2 a£&*] , TFE 

8** A 3 380psig (2.72 MPa) . 1.10 ^ 0.04 % APS 

8 + . 10 psig (0.07 MPa) /*T#*#££jg 

ift 3 TFE ftil&2& 380 psig JL£jg 
i*£e,&ifcA»&# 15 ^ TFE- &£#jh TFE Jt*H£ft**4f. Jl£ 
20 A4Tlt*I 185 psig (1.38 MPa) - 4&*t# 8 ifc/tflMfcifl 30 rpm ft H 

^#t#jyiiL&8* 27.2% fc^4fr®#. SEM 

^#^#**#/#&a 25/75 

#^*&£*i/t±£#A^£#te£^M^ 100 nm> 
25 &_t.£^ 95% <J>f* 120 nm. #^*fc*/t.£# 30 nm. 

* 0.4 nm-^-fjim &ffl* • B#£#M£afc#l 12 6$*£#AJl^#:# t 

2.20 >1.32>*» 0.11 ^.^&#*fi$ SSG^ 2.213 (MW = 7.5 x 10 6 ) . 
SSA ifr 15 m 2 /g . 

30 £4l#*^t*#PFPE-l(*t,«*J L)*.***^*** 27.6% 

(**) A SEM £^«^fc#4fc&£ifc'fc*h;& 90/10 4 



25 



#**tl*^ 100 nm> -H.-fc£Ji*L£ifc;$ 0.5 
160 nm> J^$#.*fc££*fc*| 14 + 
*H*fci*#:*>ki& 0.044 ^^^^^^r^JUL^ft^t^*^^* PTFE 
SSG* 2.219 (MW = 6.0X10 6 ) . SSA * 11 mVg. ££*fe*J 14 

ja«iKr^*20^#» L Mj&ZtHHjk 1.5 

gafcft] 15—19 
£*fc#J 14 L +^^^gtA»A 48 

10 0.033 ^C-8*»&-F#.+ #*E&:S: PFPE-1 (#|-f4L2 t) &*J& 
1.43 iL£3#*£#/U TFE?Ma 4*. *je<fcil&£## 
&J64G££g»/l*h£ 80r, til 46 rpm . £3/1 & 

Jt-f 80*C^tJ&, TFEA»&*I 380 psig (2.72 MPa) . l&Ja , 

*X 0.11 1.10^0.014% ($*) APS 

15 £*»&;#l*-tel0 psig (0.07 MPa) ft jktL& 

£^J&,# 46 rpm £ * TFE 380 

psig (2.72 MPa) . * £ # ik Cafcjfci 3 TFE , « 0.11 tt74Mt 
1.10 # 8.4% (**) C-8 ££*&J£jk&jfcA» 24 

#TFE^J£, 4f jt TFE 3fc#» ftiftiiA&ft-J. 185 psig (1.38 

20 MPa) . &J&*S«#SifcAJ*te£ 30 rpm, E Btft 8 ft 
*] 50TC, **Hf jh##g, #iL£3S;8fc£. &^fc*jgi&£3&* 

##f»J#^ffc#*^4&a#*' L/D 3.0 4 ******* 7* 

#i&>&*»*JJC£St# PFPE-1 *J^£. 2 * - *P#. 

5.5X10- 4 # PFPE-1* 
25 PFPE-1 tei££##4fr* 7 

6^ L/D. * PFPE-1 **#i***Jtfe - ***** 

*8t*te*^ PFPE-1 . Bt^fc^r&i** 

-f-# PFPE-1. 

30 
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ft 





PFPE-1 


% ®* 


%# 

Kb 


**** 
* (*) 


SSG 


MW 


15 


None 


15.8 


13 


28.6^ 


2.189 


2.0-10 7 


16 


5.5-10- 4 


34.6 


38 


7.1 


2.176 


3.3-10 7 


17 


1.M0 3 


34.8 


46 


3.1 


2.179 


2.910 7 


18 


2.210 3 


35.6 


75 


0.8 


2.180 


2.8-10 7 


19* 


6.610 3 


35.1 


97 


2.4 


2.182 


2.6-10 7 



* &-<+*&£&m%¥j$*Mti 19 8.7-10 9 Pa-s. 



5 $3fcfr] 20 

±3L£&W 18 ¥j*L&. 0r*nMjJk£-frire TFE 0.05 ^ 

PPVE- PPVE 0.03* # 35.8% S4t«$4Ht#-/'£ 

13 %*#.*:&. & + 20 # L/D . JX. SEM 

tf^ft^at&^i&S: 102 nm. 0.04^. *f J**-^* 

10 SSG 2.167. 

21 fr*t33*] M 

£ 20 Mi ftXntijJk' APS 51 £*J *-Jt * 0.04% (* 

*) * PPVE 0.10 ^. -£*4T PPVE 0.08% (# fc) # 

15 32.3% BI^^^It^A^^* 3%*M*«*i. Jk SEM 

*3&6(r^ 85 nm.^ftf^: 0.22 ^ . SSG 

^ 2.185. ffi4Mt*$&*Jt###*!;A£ 2.4x10 s Pas - £#*^t 
PFPE-1 (H&W M) tf, iftife*:** 0.42 
l%**#*:*i. ##*m^-*&Ji:&*: 185 nm. -f- J*fc^##3jL# 
20 SSG # 2.175 . 

^jfejjj 22 

£££*fc#l 18 0T*ft«JJk> APS 0.028% 

TFE ^Ttfrafr;** 0.15 ^ HFP. 35.8% ($*) 
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nm- HFP^*£ 0.31% (#40 - -f #*^4fr*&-*# SSG 

# 2.154 - 



5 fcgfejg 23 

*m#J A +0Ti£Mj&Jk%+ix*^ 46.2 ^i-^-fc*, *J&flL*t*#] 
A + TFE &J&> + 

X 1.87 #3-3f 4.7* (£*) TBS *» 0.59% (£*) PFPE - 1 
>&. ffl 3>h 0.88^^te*te^^jfcif &*JA£g + . 

10 « 43 rpm 21 j£ *J 103t . ^aM*fttf 

103*C4LJ&, + HFP _t£&#i£.f'J 600 psig (4.24 

MPa) . TFE 4£&1)&%$\ 650 psig (4.59 MPa) . & 

fs> 0.55 &*r#M&#l 3.0% (**) APS 0.028^/^ 
20 ^4MJt* J & J &3§ + » itu^^^^-^. *X4L 3 + 0f#ife 

15 TFE O.S% ($*) APS *J&*) ifcA**i**f«* 



413 

*tf«iraB* tfe 5\£M&#*t/t 



* 80 0.028 0.012 

&<fc60 0.037 0.016 

££ 65 0.048 0.021 

**65 0.067 0.028 

&£ 55 0.087 0.036 



20 £*_L#ife# TFE &*tmW A */Sfr*£*P#. ft 

^*t^jgL^^»t tb#. ik^***-* 33.0% (**) 

JL RDPS ^ 33 nm - A + t ^* #*^4fr 

# MV # 290 Pas. HFPI i& 10.5- ffl DSC *4iLflU£»lSLifc . B *7 
TFE/HFP **4fr*fJe£ifcJt## • 
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